A flow cytometric assay of neutrophil degranulation.
A quantitative assay of neutrophil degranulation was developed using flow cytometry. Dog neutrophils were purified to greater than 95% purity and viability by isopyknic density centrifugation in an isosmotic medium. These cells concentrated the fluorochrome acridine orange (AO) in their azurophilic granules, but not in specific granules. Also contained in the azurophilic granules are elastase, myeloperoxidase, and approximately 50% of the lysozyme activity. The fluorochrome was released concomitantly with elastase activity, as shown by flow cytometry, fluorescence microscopy, and biochemical assay in response to the ionophore A23187. By flow cytometry, unstimulated cells are distributed in a single broad peak of high fluorescence intensity. With increasing concentrations of A23187 (0.48-4.80 microM), a greater proportion of the cells shifted to a single peak of low fluorescence intensity. Few cells with intermediate fluorescence were observed. These analyses revealed that the neutrophils degranulated in a quantal, all-or-none response.